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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an electrostatic actuator in which 
displacement and rotation can be attained through a simple arrangement by 
eliminating the charger feeder for a mover, and the need for charging is 
eliminated by eliminating the need for selecting a material having a specified 
surface resistivity. 

SOLUTION: The electrostatic actuator comprises a stator 1 having two 
induction electrodes 3a and 3b arranged substantially in parallel and a 
plurality of driving electrodes 4 arranged at a specified period, and a mover 
10 having two combined electrode structures. Induction charges are generated 
on the electrodes 12a and 12b of the mover 10 through the induction electrodes 
3a and 3b of the stator 1 and the stator 1 is displaced by generating an 
electrostatic force between the induction charges and the charges being fed to 
the driving electrodes 4 of the stator 1 . 
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2 a, 1 2 b ©«tttt#J**t-rs *&tt)fr-Vli.KMm±i)mm2 4XT £ 
^7Xi:T^tXff)«^)!i^SVMc?|?^i,\ ««Mfctt*S8ffiJ9— Lfc«ffi-eil« 
iii^fttS. d © J: -5 tc. ±& Lfc§**M£: 2 o ©Aft ^tf fc S ft fc: 

[ 0 0 4 5 ] 

H4»< i ofcKffieft-rsKafcKw-rsfcftoH-efc*. 04 (a) ttspn? 

1 0«>»lhLT^**tt*SttO"e» HS?10IltS4 A, 4B, 4C, 4 D fc fi 

, 1 0 1 2 a fc 1 2 b «tAtl?«C»3 T^5 * * (# ifi T tt » +, - 20 

, +, -i::/5x/v>r*x©*Mtf&se«*SftT'^*. c<o«lT*tt^lf 10 
©S«ey*#H£MS£v^©2eT?*tK HJt^M (B»M4 A. 4B, 4C 
, 4D) Offfciiftg (iffSil 2a, 12b) Wilti^7XtY^tXS 

[ 0 0 4 6 ] 

04 (B) tt , SSf l©Ilti4A, 4B, 4 C . 4 D fc * EE + . - , - , + £ 01 fin 
£-efcliS-T-> I 0 ©WtfttfM l 2 a, 1 2 bfc©»«ffl©*-a>;&fc«fc»K 

1 0#£#lR]fcl);:?fc-fS*)F#f)<o 

[ 0 0 4 7 ] 30 
,fc 9 Plfflfcli, ItXtli 2 a, l 2btt&&±£2rti, »*:&T#Gu -h^ iSj . T73 
ft©*"** h/l/ftt*««fcttj§ L» ^-ftS^* h*£fi£©lg*» ft ©* * * h * fc & 
t> T * F ffl < o 

[ 0 0 4 8 ] 

C©«8g£{SoT:fc<fc, 04 (C) fcjSt £5 fc, M? 1 0 #*K If y P s fc ffi MS 
S„ C©«8Btt» e y f P s «»8ILftCi:*l!l»tfB4 (A) fcRi;T*fc»K 
[ 0 0 4 9 ] 

* fc » fe*^AjEffit5HCO^TaWt5. 04 (A) ©««#&» 04 (D) fc ^ 40 
■fJ:5fcH£ : ?l©ffiffl»«ffi4A, 4B, 4C, 4 D fc , ffi BE - . + , +, - £ 01 fitl "T 3 
fc. 1 0 ©ttttttM 1 2 a, 1 2 b fcfcU &Mff tfSttt *-o >£©"<* h 

/l/©l8fdfc bTfe^TlRlfclftC 3 fcf 5# F tfflK • 
[ 0 0 5 0 ] 

:0«l««oT«<fcH4 (E) fc^Tck^fc. 1 Offfllfyf P, CfiSt 

SEIStf, £ *\*» t , @£?lfcM?10fc©?-nyft#ffiAfc&3<6:HT-§tib 
15. 
[ 0 0 5 1 ] 

C © <}: ? fc s Mf 1 Otfic^tSttlCli. ^HCi'-DV^CiffitLT, 

^tosctfibi^tts^^i*, Bi:t©ffiitST?«ttLfc*stf» vm^i oaa so 
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sih^tttffo* o t^it^ip) tia^i^^ ^nri/^ a<» - s.^m^mic^n-r 

St, @A^?li:^®)^10cDilit?3lPl(c(ii!ft5l*^iiA>i5:<*5<OT-, «©^l§£§ 
[ 0 0 5 2 ] 

^STO02, 03. 145|PT©l!^(i> ft 0 % ^ & o K m ^ T & m l> ft ft 

[ 0 0 5 3 ] 

0 2 T' M LftM^gOJi'JIfCfc^Tfci:, 1141, 4 2'\<DEflMl£#£i!ilf;:ftoT 

fe, IhIMMAM^ l/^KO S§3»ttffi«ffitttf 7^ X/v X^StcW *) #fc3ftttT- 10 

[ 0 0 5 4 ] 

» 0 5 (A) li^lf 1 0 «D«iffitttt& 1 2 a , 1 2 b (c MM fc <fc 0 14 L ft 
(ciSMfiLiS^^^-To ttT\ J|gD=ftffl©g|S#tf©ttttMl2a<D77Xi§?p7T* 

-^xM|ig±#5l£tt£3-5©T*. Mtf ffitDjilaigKBfrrtf 161: 5 C CftSo Wftft 

2 *--ea»ffflja»» 1 jaJHtft »k v-yfv > h £ u 4 £fes ft*. -9- 

>7';>ygio*ff^iftit^5o 20 

[ 0 0 5 5 ] 

05 (B) It. mMWMmi 2 a, l 2b£®5£ : ?l<9SBffi)*ffi4i;<DSTffi<DM£^f 
UT'. ffiiJ^ffi4«05 (E) (CitJ;7(C4f «K$iJ6^nT«i?nT^§. C 

cic7-c ;/ a tc v -7- x « & (A9i) > v b tc -tf d«{4 (attEftai) . 5^>c 
fc^xma * h > d ic-tfa-aKsi (mi&m) zmtinTzt. 1 (omm 

mm 4 ±©*ffi«, 05 (o icitiiicis. coa^M (05 (o ) t^ft 1 ? 

1 0©S<ii#*tJ (05 (A) ) ©^K(±ariJa©?-n V7J# IK fti>K &IS?1 0 (1® 
l^lgl 2 a, 1 2 b ) fCttfc^lRl'vIbu 5 tf 52j#«&< o 

[ 0 0 5 6 ] 

iii«(c, 05 (d) ti^-r y a K-eamiiL (jtign . 7^>Bicvi'txf fi ( = &ffi) 30 

Stfi»«5Stfe©T\ &IS7 1 0©fBft#*P (05 (A) ) i:©ratc{±, I 0 

d®««ffi@l 2 a, 1 2 b) *£K|c5i:t8i'-nyAi!if <. 
[ 0 0 5 7 ] 

05 (e) &mmmm <t <oi&mz*?*><DT*. 7^yAiiiSEh7>x2 4 302^11 
m&mzm^. 7^>cai^i:iff h7>x2 4 a©2#{MAjii4#£s!i{cig£t£n3o 

£ft, 7^>B»SSh7yX2 4 b02*IStt#f8'\s 7'f>D(iHEh7>X 2 
4b©2#llllit*l14##28'\S^2tt£o 2 6 £ , IE h 7 >X 2 4 a O-^IA* 
iSEh7yX2 4 b©-^fflA*©fiffl%9 0gl^P.^5<:i:t\ 05 (C) ^05 ( 
D) fC^-Ti5ft, IEK»«OiSIB«ffl»*ftSSfcff 0 C 40 
[ 0 0 5 8 ] 

<a ta £ s *. s © « , 01 (a) c^-r&fflg§2 2T*, 05 (o « © jee h 7 > x 2 4 a <d 

-*A*?I£th7>X24 b©-^AAtWLT, <u*B£9 0fiit3:-efti§3-£^L, 
05 (D) fct H 8S K {£ fg £ 9 oai?.^fci^^*to 
[ 0 0 5 9 ] 

C©05 (E) T?^tSi4th7>X24a, 2 4 b £ ffl ft IS ISti , « ffi © BB ?U £ fS 
SWBlESTttftTSfJlSi:, »»»fll#*lfiSS*>^ , U > ^LT, fH IS SB t A ft SB t 

[ 0 0 6 0 ] 

15li« IIDE'lIl 2 a, 1 2 b tc 7 7 X £ -< -J- X <D 3* # « # # Jfc $ 2 *l 5 ® 50 
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[ 0 0 6 1 ] 

EP^, H H K ^ T » 1 QBi$%ff 3 a , 3 b (C ft ft L T ± SP (C fit « L T ^ S It 

[ 0 0 6 2 ] 

06 a, HJE?i0MJ:9j&;fcttttttjK*wfBejR*HT?* H*.tf #u -r s h*»t?« 10 

#*ft;fclft»# 2 ©MfcMM 4 * £«y ?-P , T'M^> ^tt%0 5 T'StfE Lfe 4 <@« 

*K* 9 S * 9 
[ 0 0 6 3 ] 

Sfc, Rl«l3a, 3bttHS?lCliIli:fi8«n, ^tiftiS? U t V T§l * Wf 0 

iB©7U*s/:/;ppc«*ET?ifiiii»c»j6-racfcfl«-e#<s. 

[ 0 0 6 4 ] 
[ 0 0 6 5 ] 

E7 (a) km? 1 0 3 &fftt*M gj-f s «><dt?, aosi 
, iKM^WMM^a-r. ssjjki t tea, « »««® 1 2 a t 1 2 b tea a 5 (a) t?k 

W L fc <fc ? fc , *«£IH»«:£#Wtt#*« l £i;S. z: 4>£#«tt#ffili£ 2 P m ft 1 JMI 
■TS^BJa»»*«*-r5o ?IT> 07 (A) fciBfcjR* tlTI^SHttlt f m ©32§it« 

1 0©jfifTK^fiV m ttH*©*^j£8T?jSLfc«^*9*5£Tf-5-*.6*iSo 30 
[ 0 0 6 6 ] 

V m =A d m /A t m 

= 2P m * f m =4P s * f m (5tl) 

edit), iifTi£jIS(i. liPie-;f p m fc«ktf£i>R«ffi«DJa«» f m &±Z^liE A 

[ 0 0 6 7 ] 

07 (A)fl|l^lTSLft»8tt, ItttttllZa, 1 2 bf^Df fii5^TI/> 

*fc£3Sii6fctt#aELa^#, i^ifflWKMiffl-rscfctejcoiiensfiJiWttjfiiiBWffl^ 

* ift J£ T* & 5 o 40 
[ 0 0 6 8 ] 

07 (B) tt , G9£?14>Cftttff4A. 4 B , 4 C , 4Dfc«£*-SjtfT»*KW*S 

fc*o0t'$5„ iff i 0©itfiSiiSv n ^Ki!iiL;fc£:fcfcra«©K«fcJ:9» sift 

IS4A, 4B, 4C. 4 DJCfflftftf , T*7-fcy hfflffiftftlATBlftl-rai:, 5tff« 
[ 0 0 6 9 ] 

V s =Ad s /At s 

= 4P S • f s = 2P m - f 5 0C2) 



(13) 
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mm*7ji?®7 (B) 0*^£tt®ft«ttH7--(-A)»lCtt'<T 1 /-2-&&S.- 
C 0 0 7 0 3 

o^tc > 1 O©m@EyiJ£fl3K07 (A) "PSs^-Jiff ®£?l©!£Mffi© 

EJU^HUCH 7 (B) T*^fiifT&^^4bT(/^«S|{C*ii/^T, 1 Oti^f 1 

(ififc^fr-efc i: t Oidf^^Si^-r 5 0 1 0 ©Wffi ©KM©M£. B£?M 

©*M©tttt©fi*£-fc-e-R:fc DT3K©R3I*. ELftJjtf® < „ 
[ 0 0 7 1 ] 

(a) £»?©** + , - T? RSI* 

(b) &«?©«« - , ei£?^« + t rsi* 

( c ) &®?mm + , m%.?m® + u ssg* 

(d) £tt?«S - , - T s?s* 

C ©M«C * 0 » 07 (A) T*^-r©ffij?lO<Dil?TKi:07 (B) T*^T@£?l©iI 

fr«i?tt, :&s^©:/7X©*m r jffi cd Uj j fcv-f -*-x©j|**f r^jgo^guj # 

(a) i:3a#£fc-£ (b) ©»&££«*&#£•£>■£ (c) (d) ©K«T?tt 

, *nfftitt* + /-TJS4sto<Dx i o fcHse? i ^w^rawncttttSK-r 

SfctffcgfbLTt,, ffi¥l»©*M«ttfcra«KiE&»tteSfl:-*-*itf» H*S£*-p 

[ 0 0 7 2 3 

C © <fc 3 &ftffl£§ttT. 07 (C) fc^T <t 5 CHSf 1 ©ffift*8i 4 ©itfTMJStf 
, £»?iO©£fT«H«v m fc«L<*D«k5K:Hi£?l#IKt:i:fcfc*o c © £ £ 

07 (A) ©*^Attfil*£. 07 (C) ©*l^*«©tt*ft<P!l 15 < * 0 , l^f 
aii(iV = Ad/4 ttft5„ «lfl©*£±* I^f lA'SSVet <tLfttf, B£ 

?*mmic? z> t&m? i o tfmm-v = - & a / l t v®m?zc £ickz„ 

[ 0 0 7 3 ] 

1 0 ©i§S V fJ#iST*-$-*. ?>tl5o 
[ 0 0 7 4 ] 

v=v m -v s 

= 2P m * fm-4P s • f s 

= 4P S (f m -f s ) (JC3) 

08*fflO^T, H^?l*fc«^fi?l0fi:%^1-SiitfStl5l±©fiLffl*7-fe>yh 
ftfflfCfcoT&ii? 1 0 0r£©ffifBi*EttM?- 5SI5SJ«t5o 
[ 0 0 7 5 ] 

LCf, 0 8 (A) f±, 0 7 (A) L ft jiff S©0 t£ < mCT*. ^I^IT'SL 

[ 0 0 7 6 ] 

5o C©£2> &frtt©£M&Kl©Vl»tt* *^«?iStJ:5KH8 (A) (Dmztm 
[ 0 0 7 7 ] 

C©i9KLt> &i)?lO©MMtc:08 (A) Tf^fJtffa^a^U* 1 © 

KftM©£9JK:aH8 (B) X*7r.?mMtt2<DMfi$Lfffttk LT^5«iKfc^T, # 

l 0£@£?i£Sfe^fr-£fci:t©iHt£itttEH-f3o 
[ 0 0 7 8 ] 

08 (C) Ht, »»?10©itfTSfcB:£?l©iIfT»#»*«*-nyaT»»3IL*o 
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{c. 0 8 (B) T-^^txSS^^ 1 Oji^^©SP^Sful'lBl:* t -SJ-r 5 <fc o fcBfeS i; , 

ttftj. :na, mwttmfe^ i \c*>< t^m^ \ oft - ^ &Tcv^mc®m\,rzc t 

©gftffi A dtt&5£T?-¥*&ftS. 
[ 0 0 7 9 ] 

A d = 4 P s • A 8/2 i (S4) 

:oa*6, A 0Ot£^n/2#fiT'iSt5t, SIStfyf P 5 #fiiT^ffit5Ci 10 
[ 0 0 8 0 ] 

7X/7^ftX©l 8 OJSKT©(4IB^7-tr>y h ttSOA'jf S U\ 
[ 0 0 8 1 ] 

08 (A) ©*^jiS*TfW«n*»»?3tfT«©»»» (V-T±XK«#) fc!8 (B) 

<D±^n®T**2tizm%.?mi7$L<D\u&ft (^7^Kt#) ? $ s n 5 h a a* « , m 

[ 0 0 8 2 ] 

7t»yhAfl$±5gt'J^<t5i:, ^n{cWfSLfc^teaAd(±4P s • 5/360 

= P,/1 8t45„ 09 A fc? C ©If-oN @^?«@©tfyf-P s £ 1 8 0 (imttSi, 
1 0 p mT*fflLm<DfflfflT:Z Z> H t (C & 
[ 0 0 8 3 ] 

0 9 ti> gttBftX 2 0 2 1 * J: 0 MKMf 5 feWf, #IS^5 30 
Ott32SSiiiaffll^ST*^-rp^h^>-tr-9--r-9 f fi»%ffl^/-cI C-f>D/AM§g, 

[ 0 0 8 4 ] 

7 , **-ax-**»#£**R£i:LT» ^id?iocD3gitv s c t mtiL&n s e , 

[ 0 0 8 5 ] 

c:<da77jSSv s e , itmnm^ 5 ltcx/i^n. ^sisiHims 1 icio a f = v s e , 

/4P,*8BL, S90$it»i8fi2 1TG, = s I n [2 * (f m -Af) t ] £ 

%4u. B£?i<aB»i«s«)E9iji<:B»R!ttSf, =f m -Af(Diiffjgt^o<s 0 

[ 0 0 8 6 ] 40 

S fc, ATJ^ffi* D s e , tt**0B52fcA2n£ft» KJSW(HSS52(Cck'3±IBA73^ 
fiiD s e , £M»Ad£LT±fS5£ (4) <fc D A 0 = 2 ;r • Ad/4P, ^SSL, 
ftaoSWIUBZO-PC = s In [ 2 n f m t + A 0 ] *S4lt, BUS? 1 OB* 
BBOKaifcBfr < 5o 
[ 0 0 8 7 ] 

cct*. 1 o©jijgvti, fiuis^ (3) £ omit? i (Dmmmmm f s t®m?\ 
o (ommm't&WL f m toiKiot^ssoTN mojss&a f tiot^if i o©ii 

fiVA^$fn> l OOttStiBBgiftSG,,, i: G s <OffifflSAek:«fcoTR5£S 

[ 0 0 8 8 ] 50 



(15) 
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1 0<DiSgVfigGi»Ad£>l$P E a?*#V = Ad/A tt^x^n, Kft^iHtS G n i: G s 
OMSSIA f TftS^ns. C<DMMMAf{±{jiffl^n^$#£Af=Ae/ 
A t<>!)MM ^©J;3*ffl^*^3i-rs 0 

[0 0 8 9 ] 
V -* A f 
Ad -» A 0 

[ 0 0 9 0 3 

^^xSiliT^^l/i' Mc S (i i&J 8? T* £ 3 C i: ti , x > 3 - *r a £ © ft H * y •»*■ # *g 

cftosnpffiftTffliiitas. nc, Br^©ffiffiig*Ba*»*jTaiio^ s c £ t*. u 

5. 

[ 0 0 9 1 ] 

tt±tt, ilcSUb? l 0^ol6*«#*Bi:*S»ttB§**ffl^fc»*7*?-ax-*c 

o^TMbft*, &m?i o '\«sei&M%8«i,T» o <Dmmm^ncmn 

tt*«£S-&Tfc&l^o C*l*T«)fllHT-l4, 1 0(i#«««ffil 2afcitfl 2 

«e*jici!tTtt©«ttfl , tf c tr ©gf»?«s©ga?"je»y ist-i 

Lfc<fc?lc, I^f ill iCEM If 7 26it5. 
[ 0 0 9 2 ] 

c o<t a icmm®m? 1 o ^j&ig-r 5 «t a kits t , itiie <t s^mt* 1 * < a 0 

[ 0 0 9 3 ] 

[g 2 CD^fiSiDm®] 

[ 0 0 9 4 ] 

^?60fc> *OiCBKf 6 l#*9T*»), CftftftBBtt* 01 (A) tmUT'h 
[ 0 0 9 5 ] 

Ri«i£?6 oicEa«n«»«*sttRrt«2:raji.«K:nja±fcEB«n, suits 

[ 0 0 9 6 ] 

COJ:d%lsl«S7^^aX-^T'{i, BK?4>W1lttMI<:a»«R8-?Jtttfftf{lt£ 
5. 

[ 0 0 9 7 ] 

±se?g i <Dmm<DBMT*mw ttc £ a tc> mmzmitz-e z c t o , ^^<dm 

& fc* lei Kg T * C t fe T * S o 
[ 0 0 9 8 ] 

[ 0 0 9 9 ] 



(16) 
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^tc, *%m<om 3 (omteo&mzmm? 

[0100] 

0 l ltt, *58W©H! 3 ©«©MC«3ll1g7^ax-*£^-r0T*. Rfgi«@£ 
?70©ft«tcRf§i«M?7 l^SSL Rf§f$lll±£R1§i:tfcM? 7 1 tf^fTMlTS 
7?^aX-*T*£3oM|5I8Sf;i:, 0 1 (A) *B10TSLfta*tHST*5. 
[0101] 

R»:R»»?7 1l«:tt«»ttm872 a, 7 2 b^SILT*!)> 

< ©m^^^ff ?^<RfSttH£?7 0CfcU MM 7 3 a , 7 3 b tfRfftt&IS? 7 

HDlMli72a, 7 2 btSlPlLTEI^nT^S. 

[0102] 

7 0<0F'?ffl!l'\ES-r§i:i: J E>$^(CBrtli?fe5o 
[0103] 

T^ZtiK gf? £ tf ffl E T £ 5 ;* U y h 3 „ 
[0104] 

[a 4 o^aio^fig] 

[0105] 

?8 0<O^HfcP3®«lslg^8 IIK1i82a, 8 2b©lEl!)1tffi:f3<fcIf 

HwLft^H^CMMOtttffcRWafcTfrlctt^fcfcOT?, R IS # HI & ? 8 1 £ 
R^^[pJtlHie-r5^*7^^iX-^T'feSo RiifflcHf? 8 0 (C fcfc , Mlti835 
s i^il?T*SRfa#clHlK?8 1 Olt^fi8 2 a ®M tc ft fa L T IE § f 5 <, $fc» 
ISitlT^il^, «BH#C*ffi8 2 b MR: &S§#«® 8 3«ifiB2nt^«, 
[0106] 

[0107] 

tie 5 (ommnmmj 

[0108] 

®m?i o ©£»»« s^n^nsi^ c ©gfcfc^-cttasssifcaii&n itnit 5 c t 

[0109] 

£ 43 <: C T* ti , iff 1 igif 1 O^itLft^, l/TL4^^l^f l©il/ai 
© 2 ffi E & » ? l 0^rft[piLT^t)^5, $fc{ir«(©0ffi©Ktc^l!jfi o £ ft & 

[01 10] 
[0111] 

cm 6 <omm<DBm] 

*nw©ig 6 ©*tt©jgai*BiiH-r*o 
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[0112] . . • • 

hi 4 a, xfgmvme (DmffivBmicmzmnT >? ^ ^x-* ^g-rit-, mi ox-m 
6 i <DW.ti&-&^7z®.$immmLrct><Di:>&z>o 9 2 am 

t. 

[01133 

6 OO±ffi/liO2l!i:0gf 6 l£*Hn]LT3-fr-e5. $ftttI«OB««H^f6 

0 © ra tii in ifi ? 6 1 t?, fn5©ffl*a3Siiftt5«^fe65. 10 

[0114] 

gBfcf9 2 fC«««fcMSgf ZrcVT* Z^tcib. ^7Xfy * & if <D & Hi # £ £ £ ffi ffl 5 
[01 15] 

cm 7 ©*sg<D^ffi] 

[0116] 

4-*T*Kire tfcig i nmm 6 (Dnmnmrnr-it. s^? (w^arHje? 1 ) ©&I&M4 
=7^yk, ^-fvB, >d t 4-o«{c* i: ^nr^fcAK *5%m<D 20 

[0117] 

bp^. 01 sit. &mm^mimz nzmfeics: -> txfifi^u^i^t £tawr 

H 5 £ 015 (A) 1 0 ©flStttfUffi 12a, 12bKli 

§§a£fc<fc 0 Lfc*«#fcj; S « ft & » £ S^T <> Cct, 

til 2 a©77X«ttffffit§ffi, Z1S3*L»»««»*«««1 2 b(D?^tXff 

Si 2 at 1 2 bC^^X/v^tXfi^fjii^ltftt^^OT', ail»Tffi<D«{;:* 

^>htLT4iifc5ftJ!) > >7%.m*ffirz L T V> S „ 30 

[0118] 

01 5 (B) tt, 1 2a. 1 2b £H£? 103ffillii4R, 4 T , 4S 
t©lriOH«§StUt', ffiM&4«01 5 (E) fcjSTJ:5 3ffl*fcS4:i&6 

(DmiiL^mmmx^ti^ti^L. *«eai£{*©e»«« 4 ±©*ffiii, 01 5 <o c 

^-Ti^tCftSo C ©ttfu^^S (015 ( C) ) tfif 1 OiOffi^ft (11 5 (A) 
) ©Hfctt»M©*-n>*#«< fcft. 1 0 («»««« 12 a, 1 2 b ) IC 

[0119] 

h«ic» 015 (d) 3 mm® mm 4 r , 4t, 4Sfc»j©*ffiifcfli!taLfcii£©a» 40 

WWftMfc^T & ot, ^i)?o«fi»flJ (0 1 5 (A) ) ££>B9(c«:, 9 

If 10 (li^tlUa, 12b) JiftCiC^tS^-DViiiK, 3 ffiBfb 
I14R, 4T, 4 S tt 3 ffl^SS!i{»«3 0 TMStU C © « £ © M St IS * fit ffi * BT £ 

[0 1 2 0] 

[0121] 

[0122] 50 
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[0123] 
[0124] 

o 

[0125] 

^fu£#3ttiHiM?{I;r£ttT*& < , ^ffl?£@£ L T HUM © @ £ ^ fcgffi 
[0126] 

H86itf89Sffl^TOli*7ty hfciSgfiBBtt, M?^©**?^ 
£KB£Stl£fc©T*«;&<, «©M?^«&&m^Siltt7 *^:iX-* fc tilfflT- 

#5. bpis, m7*L%^&®m : ?^&m.? ztzmmmt. ®%.?ic&m? z&mammm 

3 „ 2 £ IC « . C©fiffi*7t7 h^/7X/7^fX*l 8 0itlTO'h?%f 
[0127] 

#fSW©i!tfl7 * ^ i X- * (i . BSr^ttMlC. # Kj ? *\ f± # « 91 aS £ fc « it 
»fcS5»«£E*9liO-r*J:5ttlBLfc3y, t ©£«E«E©S«»H:lS J8 W»<D JS »» K HI 

»? 1 0t£i!in*5£ffi&»M©JS&&©M{c£oTft£3;fci{>, 1 MH z i5< 30 

2 4 a . 2 4 b © /h M it » 0 n & ;< U >y 
[0128] 

[0129] 

w±KflBLTfrfcHJfiojgaie«i:titf, ai (a) . mi i , 0 i 3 r-^Ltc^n^mm 
(omnr t f- a x- * BS?^s<t5iitia^t, £ c £T*&#isb?©KBii£ 

< T'^S„ 

[0130] 40 
$ fc, 010, 01 1. H14-pWWLfclSHI7^f-*x-^T?H:, X >J v !7 U > ^ * 2 
OB(6fiia#iS , I54^&*, 5? 3> • * S ft: # W m C & S i: i: & fc. £ S L fc HI K nf 

[0131] 

(ttiB) 

[0132] 



(19) 



JP 2004-297971 A 2004.10.21 



i«n. 

CO 1 3 3 3 

(ftjs-r 3nss©msi) 

to (i) iciei©ii7^f ax-?cit§^i©f is, m i nmm7 <omm<Dm 

(ftffl&m) 

;:© (l) tcfBi®<Di>*7^^a.x-^{c < j:n«, ^ffij^^J&tt • 01/ra-T 5 c i: * < , 0 
[0134] 

(2) Buiea^-T^^^wtstcWE^BiAn-r * <: t r-> bu is #!)?©« tgfci?*iiM t- 

fBffi*^£2-e3 <: t&ft®£? % (1) £ IB $©!!>« 7 x-* Q 
C 0 1 3 5 ] 

C© (2) fCtB«©i&S7^iX-*fC[airS^ii6£>Mfci:, il71Sl70ilO« 
(fffflxb*) 

CO (2) ClEi©il7^f al-^Citllf, @5£?(C©#«BE£91Jjn IT, g ®) ? 
[0136] 

(3) «HBH^?fcE»2nfcB»«*fcf»E»»?K:E 
ijoBHS? tcffiiBSibM t fet^U©. iiuf3M-?©«1ifcMM££i;£#S/c46(D§§ 

a. X— * „ 
[0137] 

C© (3) CEtO»*7j'f aX-«tCUt4**08*tt, » 1 TiMS 7 

C(D (3) CE«C»t7*f ax-^icititf, B £ ? © ffi« « M 9$ C « E % 01 ft f 5 
KK)tt<ia5i:H^?©SII)®1Sg|5i:©F^T*^«m{cJ;5^-D>^^^^?ti:T,^i)? 

[0138] 

(4) ffita&$)-?©§§sritg£, ttww^Wfioxn^ttKfflWEB^nfcs 1 

»**«««tt©«fllilB**tr«li»TW*S«*ft<il:*Wai:-r* (3) tcB2iK©^« 
7 * ^a. x- * „ 



JP 2004-297971 A 2004. 10. 21 



[0139] 

c© (4) £M<DM7 ??3.x.-*icm?znffi<D&mii. m 1 nmm 7 <omm<om 

ft5o 

[0140] 10 

ttfc*ggfc©ffil!iiEJ$£*fir-S@£?£. 

oisfcsm/j^a^s^TBuE^a? *astt«-fr s c: i:*if afc-r *»« 

[0141] 

c<o (5) ce*©»«7^^-ax-*eiH'r**fli©-«au4> m 1 Tb-mm? <o^m<om 20 

C © (5) fcE«©©®7^^iX-^{c<J;n(f , If IS|(DSIlcSt5t, ^»?©«5 
***«»LT#««tJ:8*-Dy**»tSttT, &m?Z&GLl£-£Z>o Sot, & 

©^©sggitf *st&So 

[0142] 

(6) iio2ffl£?©a!Sn±gMcituEM?£EE WEH£?©aj§ gM'vSfl I Siffi 
mE^^jtaUS.OBfffB@^?©ffi«)®ffi^m2^^mffi«r9li!iaLT,««*g^©tutB^ 
if*tfi?^5i:^1$ttt5p^$| (1) TiS (5) ©fltl*K:E*0»«7**- 30 
a. X - £ 0 

[0143] 

(»js-r %%mwem 

C© (6) CEi©Si7^f ax-?tit £ 1 TiSSB 7 ©*lOf 

c© (6) tE«©»s7^ ^■ax-^e«knar» @5e?©s§SM t mmmmicm 1 & 

[0144] 40 

(7) MiB£?li. BSEii»fl«fe«fctfm3£H»lflo4ffl45K:»«IBH«nfc«!ft« 

BuE^ffi)?{i, Xn?*£«MEI«tiftSBitf tSB2«gi:ttU, 

l «tti:SB2««3&»6a*EWii v^tt, iilEH^?oiftiiOEJiJi; 

y f - © 2 <g 4: L , 

iiliEB£?©g§gtt<S'\f3E!g 1 asMEEfcfllfci-r* c i:T-iiuE&fili?©fB 1 ««feitf 
nuEH^^ ©ffiflM's 4 m<ommm 2 $iftttE£ frill LTttEMtt COSHES 2 m 



(21) 



JP 2004-297971 A 2004. 10. 21 



tt§ (6) fc!2«<0^tt7^^aX-^ o - 
[0145] 

(7) \cmm<D»M7 #i-a.x.-*tem? z&M<o&Wiits m 1 Tissg 6 ©m©« 

d© (7) fciefKoi^wr^iX-^fii.fcftfcju l&i^M7 ^ 

^ix-^ khs^t t>> tem^zmmmmT*. mis.?* 4mmmt?zz tx*. ®m?z 

[0146] 

(8) ffieftl£%ttfiE£ffiflB£2 £%«E<DIIttftfgfc J: r> TtuEM? OlB«l 
IP-T -5 c 4: £1$® f % (7) fc fB« (0 ft« 7 * ^ a x- 2 0 
[0147] 

(Mis-r zmmo&m) 

C<D (8) KS5*©M7^aX-*{cH-f £^ffi©Mfi, SB 1 TiSHS 7 ©Hfi&©fg 

C© (8) icEtOtf Ti'^aX-^fCintf, ft g& J; 0 03 in t S 2 O © X ffi * £ © M 
[0148] 

o) ttreg i summit tan mm 2 «mi£©s«M£-e a i:-r 5 c tt-, mm®m 

[0149] 

(*ffS-r s^figojgffi) 

C © (9) C!Bic©#«7*^:iX-2KH-rs^J!ffi©JfcffifcS:. 3? 1 TiStg 7 ©*S£©^ 

(ffffl^m) 

C© (9) CElWllTi'^al-^lCitllf, *«Brfc±S»±T»*^fcii>. ^«J? 
[0150] 

(io) tuiBa^^tt. ^^a»©»®{cm^e«y^T'tuEffii)«ii^EBL. 

n^l7!fS^4©«jl^^y^^ttTBuia^S)«S©E5>J^(pIi:liS¥tT(cBaSL. ^*x£ 
^i7iS^4©±ta7^^©3^2*^r«ffi(cffi©2*^*ffi{i:8EBLT4ffl«{i:Bufa^ 

*OHJ£ ; ?©MWfci&e£»?*ata;fcc fc%4*«i:*-3 (7) (c G« © fttt 7 * ^ a 

X-^ 0 

[0151] 

(*ns-r 

C© (1 0) ee«©»*7^^aX-^KHH-**«©JBIRti, SB 1 TbSfB 7 <D%m<D 

(ftfflSb*) 

C © (l 0) tc fB«t©g>*7 * ^ a x— £ tc <£ ntf . c ©cfc ^ C«1S©^j1^ -f >%t£B 

tscti?, #¥*fit * 2: * o <fc < «j«t? mmyu3ri/7)ip emu z-emj& 

[0 1 5 2] 

(i i) mm®m?<Dm im®tm2mmtfrz*%mm&w<DW.®i®t&w¥v*(o 

SSJt* 1 / 3 JbS. 2 / 3 i: LTz C t % (7) CEiO||7^ai-*. 

[0153] 



JP 2004-297971 A 2004.10.21 



ceo (i i) icmm<offiMT ??-3Lji-zicm? zmffiommn. m 1 nmm i (omm<D 

[0154] 

(12) buIBH£?£> < £: fc, *6^S«aSC0f^ e <y ^T-M£4l3M«1i 10 
©BB^Ji:, BulBSI()*^^4ffl«tc$i:i6T^IS-r?.^i7iS^4<D«ji7-i'vi:T'^fig 

mmm^^oymmnmcomm^rs k o t>* i sosfs^os^M^^-rsig 

mmmfe?<DmmmM<DmwQfflic 9 o m&mis &v 2 7 oa&fflo^Miu^fgait-s 

tuE^ 1 h 7 > X© 1 MtcHlJraf smUtBuK^ 2 h^>X(Dl^ffl!lCS]jta-r^ttJI(D 
{iffl#9 0gg&5 d ^H8li:t5 (7) CESOll/^al-^ 

[0155] 20 

(*ffST 

CO (12) tclB«cDP*7^^aX-^{cBfl-r§^SgO«Si(i, ^17!;5^6<D^fi|co 
(ftfflxfrHI) 

C <D (12) {ctB«©»«T^^3.x-^{c<};n{J. d©ck-5^hv>X[Hl?S?:«ffl-r^ 
[0156] 

(13) MIB@^?<DS»J«1g©E?>J^P^tC 0 jKftffifcitf 1 8 0 Mffl<D£ifimffi£ 30 
1 h7>Xi, 

fulB@«?©ffi»)«<SOi3^J^ffl(C9 Ogftffl*5J:tf2 7 0 m &m (Ota MM fa* ft Si? £ 
m2 Y^yxt, 
z s ic m l . 

MfBfg 1 h =7 >X £Wmm 2 h 7 >X(0 2 BufBH^OWil^-OiclgSIL, 
tuta^l h ^ >X© l^ffl«A*i:tufa^2 h7>X0 1^IAACiffl* ! 9 0 M & £ £ 
t^^lttS (1 0) KIBi©it7^f aX-?„ 
[0157] 

(tttSf SUSSOfgii) 

c <d (1 3) (ctBeo^MT^^iX-^tcsi-rs^fiio^giti, m 1 nmm 6 <Dmm<o 40 

(ftfflSSbHI) 

C<D (13) fcfB^OMT^ax-^fCcfctW*, If?tSfE^f 4t« h7^X 
[0158] 

(1 4) mm^m^<ommit. WmViBVizm? zm 1 nmtmmmvicom 2 mmtz 

An?«icffl«LTEiLT&5i:i:5#ISi:t5 (1) TbS (7) © H ft *MC IB * © ® 
MT ? f- a. x- 2„ 
[0159] 

(ftis-r smas^M) so 



(23) 



JP 2004-297971 A 2004.10.21 



c<o (i 4) icmmvmmT *x-2Km-?znm<D®m&. m 1 nmm 7 ©msg© 
(f^ffl^*) 

i*«o«««o«ffifca2««o«»*o*»««!»gib«5fcii)C, iiaiw^*^*- 

[0160] 

(15) SStflScDmflEg®)-? £SSS£-f £35 1 JlgfglStf t. 
MIBmiffi*ggl5*tfeci:t>*HulB^2 31 »S*t* ft L T mi E»»? iSBHM&iSaMfc T 

. «©tuE»»^i:i»e» i »«**ffc#»»**c (i) t^s (7) 

©HftfrJcfB*c©M7*^a.x-* 0 
[0161] 

5*st©«fii) 

d (D (1 5) KC«0»aT^f-aX-^fc||-rS^fli©Jgaitt» 8 5 

C<D (1 5) EEi<D»17i'f al-^Citltf, «t Jf ft t £ C £ 1? > /W-fcit*:* 
[0 1 6 2] 

(1 6) tt£&ft?tt* l i»t©8tl 

ff*^LTEt?n5i2 # Aft ltebs ft fc@ »> 

ftttetEBShfeiisitfaftasnfct.oTSsctsisflifcts (i) (7 

[0163] 

(Wflif 

E © (1 6) eEfJOMT^aX-^eBffcHaofclttt* * 2 RtfSg 6 ©fHflfi© 
(ftffl^*) 

c© (1 6) CEiOBf ax-^icttitf, *SEM* RJ£ f 5 C T? @K1 

[0164] 

(1 7) BfifaiH|iK?i:Mie@^?i:^lsIi|g«i*«ji(cLTffi|g(S{C«efkL, ffilScOE 
£ 0 R£f 5 @e h7l/**laUgtt#ji O tU-T E £1$® t-T 5 (16) K 

IB«cr)#«7^^ax-^ 0 
[0165] 

e© (17) tcfB«©s-«7^^iX-^{cM-r^sifiS©^e{i, xeojiiositfitt 
is-r 5„ 

E© (1 7) (CE«cr>^«7^^aX-^(t J: ft If, «Jg{fcLT, @ £ h )V t * if A 2 ■& 
[0166] 

(is) HrfE^id^a. **tt»tt*=ft-ri^i«fiifciera««o»2a«^Aft : f« 
iajiirtfcEB?ftfct©-e*»). 



JP 2004-297971 A 2004.10.21 



tiitmmnmwii*]&*tiTmiiL-&tizc. t&ttmt-rs c 1 ) (7) o«n*»eB 

igc©a§>*7 * ^ i x- * 0 
[0167] 

C<D (1 8) eE«0»*7**-aX-*fc:H-rS£ifi©«fl6«:* % 3 <0 % ffi <D % B W *f 
(ff JB»«) 

CCD (18) fCf2«©B*«7*? L jlX-* E » P3Sfc-r*CfcT, tfXhV/^U 

>^Wft«fflffi««prfl6i:ftS 0 10 
CO 1 6 8 3 

(19) tt£»si?a. «*«»tt**-r*»i*«tieR««©»2««^AnTF« 
tifcK»«*j&«fi*a*tiT«»a«n* c tznmt? s (i) t^s (7) o«n*icK 

[0169] 

C<0 (1 9) KtB«©©ST^^aX-.^KWrS^jt©^ji{i, S 4 OHJBO«»36H« 20 
(ftfflxb*) 

CO (1 9) fcMOMT'^jLX-Snckftfcr, iffitcLT, Ran-70«*^ffi . 
[0170] 

(20) KreB£?a>Bn«s«3ffitt±<D^ffi^E2fitiE-z*en-r« tufB^ro 
fosi*i*j:tfa2SiTfiii«sh« i)sii;y^fl«^fi$iiii«»Tf8»?n5ii 

tiOiaffllfyftlL^L^IffctS (1) TiS (7) 0tiTftfrlce«4>»tt7 
^¥-aX-^ 0 

[0171] 30 

j£> ^ %> O 

(flsfflSdll) 

c© (20) (ct2«©»«z^^ix-^{c inif, ®iz?<Dmm& 4 m&L nm^i 

[0172] 

(2 i) mt&&isutw.m»W}i*&zc tzwrnt-rz (1) 7!»s (2 0) ©fa turtle 

[0173] 40 

C © (2 1) KE«0»«T»f-aX-*CIB-r***0«!8tt» $1> S3, 15, £ 

(ffffla*) 

CO (2 1) (CfB^fDiiWT^^iX-^fcfctlff , Sft^fcBje^K:** LT«*fWfclt 
[0174] 

(2 2) flJE«ffili0<ET**SCfc*1*«fc-*-S (1) TiS (20) «5fln*»CEt© 
[0175] 50 



(25) 



JP 2004-297971 A 2004.10.21 



(ttfSf - • " 

o© (2 2) KEic©iS!>*7 * ^ X- *{CfflT %mffi(DBm& » IB 2, IB 4, IB 6, SB 
7 ©SgS6©j£ffitf tt£f 5o 

(f^ffl^m) 

il© (2 2) CE«0»*7 * a x-# IC H tlti > ? * @ £ ? fc ft L X ffl *f W JC g| 
C 0 1 7 6 3 

(2 3) fcB^oMfcJto-sptfttia? s^n^njiftsttBeagMttfcBttM 

i: £ES U 
[0177] 

C © (2 3) teEKOSffl^rjSfefclB-r 3fHfi&©JfcfigfcJ:, !B 1 71M3B 7 ©Hffi§©J£fitf *f £ 

•r So 

c© (23) fcE*©sffijSri6 t <kttfcr , RStts^ttftBifin-r 5 c t t?»»?©*«k 

[0178] 

tWEHMlc, lft£BK)ttff& tt»JO» fU2M?©*ffi(cf!frWR*££C2-£3;fci&© 
KMS&ER L> 

ttEHJ£?©»l*«*K:«JE*B]iniLT» «IE»ifOtili:»«i»*4C««ool(l 
[0 1 7 9] 

C © (2 4) KE«©Sffi#H;lcH|-r***0J&att» IB 1 71MSB 7 ©*ffi©^8g *fJS 

(ftfflsb*) 

C© (2 4) KEKOSfflSttlc Jintf, ffi««Se«EE&0ftl LTWE»i?OtlC 
® £©HatcP**t££i;£-eT, 

K»W«i:ttgiJ fee i:T*. fcli ; F'\««i&«fl]inLa < Tfc*«f*«f& 

[0180] 

tt±«SE Lfci 3 *fgf}i3k: Jcftfcf , gf IS ? 'n © it ?f {ft *& 38 £ Ulfi^#i4« 
[0181] 

HPS. *8iPI<!)M7{'fai->CJ:fttf, »«BltJ:!)8tf ^tfiSMLT, 

ttcjtfT»[*a&* c©aff »ra±©fflWBi««fe <e»©t*, te© 

[0182] 



(26) 



JP 2004-297971 A 2004. 10. 21 



[0183] 

(b) &®T (± Ati-T«Offi5ffi«'ffl@T*«fig^ns £46. $ffi&ft¥& gOMHtftt < * 
[0184] 

(c) WJWfctt^ ftttfc* TOtliitS^'f ^4tmst*fe o . &ls±tfDfttetf 

[0185] 10 

( d ) H^^fcffl in* »OJ«tt»llT?»ft ; F©ia IK n so 

[0ffi©fB¥&lal!8] 

[si] (a) iz-*&m<»% i <Dmm<DBmic&zffimT ? ^ a. <om.i&®m%*-? 
m. ( b) aasf <omtiL*mm? ^rab(om^$> o , co tt»i»?o«is*KW"rs 
fc 46 © a t * s o 

[02] ®mnm<DW-.mitmw-? %rcib(Dmx*&% 0 

[0 3] Atl?tc^:o fc «5»«miS fc^#m#A^^-T 5 MS ^Utra-T 5 fc 46 OH T-fe 5 

o 

[04] ^ij^A^{4Sii*ti5iia^i»w-r5/c:46O0T-$.So 20 

[06] B£?0«Mjg£l¥ L < K4WT5fc46O0T*fe5o 

[07] ^aftBtOjitT&oMM^iiwr §fc46o0Tfe5o 

[08] S{sl[B$OiiRS©Mffi^iKW^5fc46O0T'S5„ 
[09] ^MK»S»JffllSB*ittWr Sfc46O0T'fe5o 

[01 0] *Rm<Dm 2 <Dnm<DBmK&%Bm7 *x.—z (omi$.*:K?mT*$,% 0 

[0 1 1] 3 ©Hflg©Jg^tC&3lBHt7 {-f al-^ © #t fig £ ^ f 

[0 1 2] *Mug<os 4 <Dmffi<D&mic&z&n7 ^^x-* ©«js*is-r if$5 0 
[01 3] *&w<om 5 <Dnm<oBmic%%Bm7 ? <Dffi&%7r,?m-C'&Zo 

[0 1 4] #M©Sg 6 OSIfi6O«fi|{C^5^«7^^j.x-^(7)^fiE5r^-r0T**5o 30 

[01 5] *5gnn©fg 7 <Dnm<DBmic&z>mm7 tr**.-* s9n?4s * tfa 
s?«*iti(i , o< 5®fi»^^itt^-r 5fc46o0T*S5o 
[ft*f ©iinin 

l-H^. 2 - 7 A, jLViOmmfa, 3 a, 3 b, 7 3 a. 7 3 b, 8 3-3H9M* 
4, 4A, 4B, 4C. 4D-II1I, 4R, 4T, 4S-3IIISI, 10-M 
1 1 -IfcSfls. 12a. 12b. 72a. 72b, 82a, 8 2b-||«Si. 2 
0 • "^SSBAS. 2 1 2 2-IffiS« 2 3 a. 2 3b-7y^« 24a 

, 2 4b-|ffh7>X, 3 0 - 3 4B£fttM£. 4 1. 4 2-Si, 4 3-^gP«ig, 
4 4 -1*, 4 5. 4 6, 4 7-«$t*J«U 5 0 •• • £ fit K U U S 8, 5 1, 5 2-8B0 
8. 6 0 - P3 8S H £ ? , 6 1-SKf, 6 2 - UlCf ^ 7 0. 8 0-RWttHJ£?, 40 
7 1 -RWttgPft?, 8 1 -RWttEUE?, 9 0 -H)£?a«*», 9 1 - »Sb ? ffl tg gp 

tt, 92 -ii<E)itsdv«r 0 



(27) 



JP 2004-297971 A 2004.10.21 



CHI] I® 21 





[0 6 3 



3b / 

2 ( J 




(28) JP 2004-297971 A 2004.10.21 

' [07] ■ - • 



(A) 




12a 12b 12a 12b 12a 12b 



(B) 




777777777777 v 

4A 4B 4C 4D 4A 4B 4C 40 4A 4B 4C 4D P . 




7 7 V V 7 7 7 7 7 7 7 7 TpT 

4A 4B 4C 4D 4A 4B 4C 4D 4A 4B 4C 4D 



[0 8 1 




T 1 T 1 T 

12a 12b 12a 12b 12a 12b 

(A) 




A 0 



4A 4B 4C 4D 4.A 4R AC. AD 4A AR Ar. AT> p . 



4A 4B 4C 4D 4A 4B 4C 4D 4A 4B 4C 4D P . 

(B) 




777777777777 V 

4A 4B 4C 4D 4A 4B 4C 4D 4A 4B 4C 40 P . 



im 9 ] 



A 0 =2*-Ad/4P 



G.= «o[2x(f m -Af)l] 
-21 

G m = sinilKfJ* A 9] 
"20 



[010] 



21 23a 24a 




(C) 



